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CLEANING METHOD FOR SILICON WAFER 

NTT ELECTRON TECHNOL KK PIYUARETSUKUSU:KK TOSHIBA CORP 
InventoKs): ;AKITANI HIDEO ;KUWANO SHUJI ;MATSUMOTO TORU ;MURAOKA HISASHI 
Application No. 04349881 , Filed 19921201 , Published 19940805 



Abstract: 

PURPOSE: To provide a wafer having a clean spontaneous oxide film by adding chelating agent in 
which complexan or carboxylate ligand of a value of a specific range is substituted for other acid 
group to cleanser to clean the wafer, and then rinsing it with water added with fluoric acid of a 
specific value or more. 

CONSTITUTION: A silicon wafer contaminated by forming 10 12 atoms/cm 2 of 59 Fe to iron 
hydroxide colloid is cleaned by using chelating agent as SC-1 liquid containing NH 4 OH:H 2 0 

2 :H 2 0=1 vol.:1 vol.:5vol. at 70— C for 10min. That is, the agent in which complexan or its 

carboxylate group ligand of 0.1 to 100ppm is replaced with other acid group is added to cleanser 
containing alkali.hydrogen peroxide.water. The wafer is cleaned. Then, it is rinsed by using water 
added with fluoric acid of 1ppm or more. Thus, the wafer having a clean spontaneous oxide film 
can be obtained. 



Int'l Class: H01L021304 C1 1D00732 C1 1D00738 



MicroPatent Reference Number 002154442 
COPYRIGHT: (C) 1994 JPO 
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(57) [#fFsS#©$SB] 

CIS*« 1 ] 7)Vts 'J • i®SHfc*3ft • *<fc 0 fiE-g>ife# 
iStC, 0. 175S1 0 Oppm <D3>7l'W>!g.^\t-Z<D 

£^LTi>U3>£x-/\©ifc#£fTl^ 1 PP 

Z. t £ &m i T-5 > 'J ^ > ? x - a ©Steffi. 

£fr&3i!WcJS 1 lCi2iS©ft##?£. 

[0 0 0 1] 

[gfi±©fijffl#lf] **Wtt. ¥*#->'J3>tfx- 

u n >£x-A«ffi©ife##te(cgrr£. 

[0 0 0 2] 



10 



[ft*©&flS] *«^ffl->u=]>'^x-AOfi#(b©*f 

&<hft£©te«&^&<h{t^&T&£. ZtKblZtt 
LTJ£< ffifrtlT^ 5 R C Ai*tl^«n^ fc© 

Tkijt • **»SJ«*jfe»* (SC-1) , Sl7-yK^e>fi£ 
(DHF) . • iBttfl:** • *=fc0fi££ife 
(SC-2) £Jin>Tifc#£fTfc5t>©T&S. 

[0003] z<D$t&mm®vfz%in<DffimtfiFmz 

Ep-£, SC- 1 £fflV>T7>5 *>£fgJjrr5& 
S^#tSH^^5rl^€, Z.<D%k±Ctz&?mitm*#.<0 
DHF (iiS. HF:H 2 0=1«: 5 0~2 0 0£) 

x-mmm^Lx z.<Dm\zmm^tix^rz^mm^mmz 

tt±tf£LTaMS&8M£ffl©f$^SC-2T« 



3 174823^ (P31 74823) 



3 

[0 0 0 4] fOf, SC- lTWfcOftjf&ICttLTft 

»©i^?i&*»**sT;i£#B»sn. s^t^ 

CRCAftlt #ICL S I <Dft¥fT-fc<mm2tl2>lzm 
oTW. © Wft S C - 1 ©ifij£«. 7>=E-T7k 
(2 811%) : i§&fl:*3§* (3 0-3 5fiB%) : 
*=1#: 1^: 5igT-&9. £©ife#il££ffl^T©4!& 
Sti. 0~8 OtTl OttSSTi&S. uOJS 

->Un>affilC«lffl&lfy h££i;<5 ££*«&*© 
T. #©^£?£m-£^:T>^-7©«g£M4>£-B-£ 

[0 0 0 5] ±iSL^RCAtelr«t?>^-Ctt, &ifer* 
-5$ttg©&. ^x-A^ffiMmiOx-A+fU 

*KJ:*+»-ft'J>;*jG«#KT*-5. SP^. ZOfo&m 
Tte. '>ft< tt.30©ftMIt 3 0015* U >Xffl 

ift#gg£LTt2. #gc©?x-A£&igLfc*^U-V 
[0 0 0 6] 

[f8^«?ftb«t5frsSS] SC-ltc 

«ta«EjSKo«KfTatona»7yBE (dhf) t-ck-se 
^KfljitHiic-r-sfflaTtt, s c - 1 

*i«iS*lc:, >>x-aS®75S^©J3j2. U-V - * 
VK«*&liKLfcatt?ecj:9. ?x-A:SffiofK 

31 Stt^Tfxft ton* S C - 2 ife^Ttefa&TRfc*^ 
*<1S<. tt«FU£»ft?£+#KI&*-r*^£a<HiiT 
SEoT. SlETIiLS I ©A*->fifcffl<bi<jt 

CAfe«)Iff&fx.T, DHF-SC-l-SC-2© 

iHJFTOftgwtt* <=> nt n s . 

[0 0 0 7] L7J>U ±IB©«fc3ftifertBI#T«:. SC 
- 1 K«Effl-r**flOWflftff«)TKttKfc:Lftlr»i. 
«»OS C - 2ft#0«Tfe+«-ft»»ft^»6nft«r» 
iV>3IWi»l*«. ip-fe. SC-lifc#Tte. Siftrf'ifc 

«ficjsjs*-r*a«»{fctt«t'Jc«ioasn*. t^sa*. 
»tt-r* s c - 2«s#Ttt->»j a >&w\z*rr*x.y9- 
>{fftm&fc^tztf>. *>fto©a©cn6&jg#wgj 

tUSfLTLtpOT^. £©*:#. S C - 1 ife 
M©F e^A 1 ©©**£ 1 0 10 a toms/cm2 ^T(Ctt) 
*.<fc5<t:T**:W-T, SC- lScifSS^CDF e^A 1 O 
zSSttO. 0 lppb gSOiSii^gtC$i]tfllL^ttntfft6ft 
H©T'&*. 

[0 0 0 8] «t^>T. Jgifilfi^SigiSeSO^p^^Sift 



4 

S(2>9*\ ife#&7!>5g&«ii&&©fif#g£1*KML 
< WaL&ttntf&'Dft^a*. Fe^A 1 li£ij->;|, 

-ArtT*fcres^*rv»*tt*bT**fc«&. COfl 
tt«»Tttftn. icfig^LT^x-A^ig 
AStlKSfflt, ^x-ATWt^&tjF e-^A 1 am 

ft<D&i&m*izwm-rz>o if^t, iii«itg^a«-r-5 

fcfcKtt, ft»*fc«BX»Lftt*ntfft 6ft 

**»»*fc*ttTft<«tt«iffl©ftfflfc**<ft * 

*. 

io [o o i o] fuTHiii. *sfcrtif§£ s c - i-sc 

- 2— DHFOJH/ftU 'J >XO|Rl: 1 MH z gflfCD 
»#«*10A*;i£KJ:»J, «»©DHFT58£Lfc« 
ttfSHiST* C iiWrftbnTHS. W*>. SC-1 

Te^SBMtni+iciitoii^nfcaAjRfi. ±te©$n<s 
c-2Ttt*r2Sfcaa*sn-r; DHFicfcsaaaMbM 

©T&*. 

[0 0 11] LjfcU ±E©5EFffiTtt«|i : fO»*** 
SlCfrft o Z. tfim&Tm ifc, M&LfcMn© 
20 «fc*:£ft£Sffi Lfc^lCfe, ife#&©->x-A 

*«W#*rT*£. LtfLtfl 0 10atoms/cm2 «_hOf3 
33e&Jg#fctfjSn* ££#&*„ Sift. +»tM»*n 
fc«s»ft*i»ffHia7-f >Tfel Ol2 a tonis/cm2 |§gO 
&««ftjWB»sn* fi**«xA-fXT 
tt, 10* atoms/cm2©:*— ^-JTOjtWSSS 
n*OT. ifcifv-X^AfCte. «ffiO«8fc*JRU^t 

3»en±««-r*ci:jj«a*nT^«. rca»^s 

30 g5fc£*l*OT&*. 

[0 0 12] xfc, tiKtttonifi-AOII^ 
*<ft*fc:r>nT»Ei*&«'b*SMtU 8" tfx— A© 
6 te#Jit©ifer*SffiTte. n-^gp. ftjftffi. 7>n- 
^S5&-^a6*<i::&;*tel OmtCfcirr*. — ?A-f 

xw*flst t biz&mtimizttMmm&&m.mzmi}a 

SOT. ftj»8lCDCCDJ;5ft**fttt. «*-*»*«± 
©«»tt*V»tt*Hrtfll#ltltf*OAO«^iBTfefiF* 
UV»fc©TttftV». 
40 [0 0 13] *6l:««ftl/fcfWXTIt Sit^B 

£ft*. ^oyo-tT-Tti, *«[^>4JR7c**©ft!ft 

Hftw^eiT^Tc+^caE^snfcfli^e^Wba 
t*-r*^x-AKLft»tntfft6ft^. 

[0 0 14] «oT*WJU©B««. 
Sttf. *ftt»ft»» K «t o ->'J n >?x-AOife# 

*fTft^^t^"I^T*-5<!:it)lC. lODHF-SC 
so -l-SC-20JRjfORCA«c#^SCJC*e.ft^a«[ 
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l-m^miJt. SC- 1— DHF-»SC-2©1®#©R 

& i m&itm Sr*-r -s •> x -a £ -r z. t # °imu -> «j 

[0 0 1 5]. 

*>j -iaBHb****J:OricaaE»«K. o.i Tisioop 
pm ©3>7i^tf>*w*t©*Jl'#>*seflH t S 
ft&©g!8T-ft& Ltz* V- Y Wffl SrSSJin LT > U n > t? 
x— A©ft#£fr ifc^Tlppm J^±©7>ygE*^in io 

[0 0 16] 

[ftUH] *5B9iM:. RCA«sMHC*jW**Rtc*I»*0 
±©T&£SC-2£«£. ■£©ttto9C3>:/Ui7-y- 
>m<D*u-hitmzsc- 1 K8sinTSCi:!t<fcr)^ 
©£««»*** SfMLU SC— i-»SC — 2 <hlW^ 
&s w«-ft«±©ifei*36*£±*:f * - 1 icefcsb Ltz h 

(DT'&2>. Sfcftfif»S!iUfllr>«*ltilSti;*DH 
FftfrtfrfctoT. *©f&b0fc±ESC-iife»©» 20 

cttccto. a&ftfl4K©XAttfca&-r£a#??sfe& 

*>©T&-5. 

[0 0 17] ttltttraffi7C*T«ilUfcNa*lr>ttFe 
Sri 0 12 atoms/cm 2 ©iTfiSStfe^i- A»CtH> 
T. RCAft#£fr&o£&©i£&M©5S#»£. fe» 

0« atoms/cm 2 mmttiO, ttftlZ .fc^iferf 3 o 

r>x— A©*®##tTH. N aTfcF eTt> 1 0 lOatom 
s/cm2 ^©f^^^ns CI £©«fc5£* 

r*t*«tt»^ i-A©*»«*«isi±-rs. sc-2 

#fSBJ-Cte. SC-2ife##B§#. -90HfeT*5. 40 
[0018] *»«3Sftt«;:fcHTH:, *r S C-113* 

u-ntsnsssaiiu -to&RreskftfrassMtLfcife 

tt. 3>7l^tf>*W4*©*JU#>«SEffi^<HS 
Hb»**JBift4. SC-1 
ir^kad^jDUTFe-^A 1 

fS4xS©T, ¥£#flmi$S*M8^a a p©TOC&$& so 



6 

T. it&W£tt. CTAtfl Oppm S«. If^lIi-pTte 
1 0 Oppm ©*!✓— MtSJ^SC- 1 IzgsflnLTfc. % 
»»©£x-AlcW*fcl^;U©*1ifcfSife£JSS;fc 

SC - life»»©tfx-AU8?¥LIJ^£JR7C*© , tn? 

*fctt±#l;:R]H£t>©W:F eft©Tf, *3E9IIC 
*l»Ttt. 1 0 ppm UT<DmmT-$Lft'&<D F e ©S#^ 

[0 0 19] *«9Ilc*5HT. *l/-hftattTffiffi 

& (EDTA) . zhUPESt (NT A) . ->^D^\ 
*1f->v7 , 5>ISBBK (CyDTA) . h'JlfU>f 
h75>Ai« (TTHA) «S«*T*C tjJ«T?*. 
*fc*©*;U# >&SE<£^ £ffi©&*T'M& bfe t>© 
tl/TIl vh KD + ->ifMU ->> (DHEG) « 

fc>S*U-Mfc«UB©3iS^t>©a*<&D. *fl)«tl/T7 

h'J**^U>#;*#>* (NTPO) . S^ICCinS 
©*X*>&£*X7^ >*K««Ljfct>©«:*tf*£ 

*«t>T-t©*©*«^tt«wJ«jJfe»*«i»Utt^U'^HC 
ST+»K««Snfct>©Trja:ttti«/j:6«:V>. 

T"#-5. C©^— Mt#J©*2)DSte, 0. l~100ppm 

[0 0 2 0] * fc±B* U- Hfl:»J«««llP*tl* S C - 
ltt. ftl:feSi!BLfclO, 7^*U, i§gS?fk*^R^ 
zK*^«tSt)©T**. c©r;u*u iL-Tfi. 

A. jJcfcflSHJ*?* (2-tFD*-» X5 1 >»U7> ; E 
x^A^©^SJ5K»S-*UTV»^^W«7Jl/* U««M 

0 5~5li%, jgK^^^O. 0 5~ 1 oaffi%Rrj 

[0 0 2 1] *«^C*s^T«[ffl*n**l'— hftM 
tt. *»K©ia*fl:****t»»47JU*'J©«t»Ttt*«l 
*>©ttd>fc^©T, ifer^llf^LT^©*^ 
-Hfc»S«aPbT*»*«WBLT*<«^. *©« 
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i£L£ffij£©ft#&£l3§3T-5;: 4# 
lC^^CDt>t*V^x-ASrfflaT-5«^tC«. CI© 

[0 0 2 2] ±fE©S&fi£© s C - 1 ^fert^lrftiJSg Ltz* 
1 Oppm ggT. FeCi. Ni, Cr, Cu, Zn io 

*-5u«^-n^±{sasT^?>. ¥f\z3>7ui?-y->w& 

mtiMtc^k^n. «sf*.tfF eKoi^T, gsin«i0pp 
n§STD3ffi, lppBT?t>2«Ofi«*«Rl(l6T**. 
fcfc'WlWfc©*, m^WT^-tr^-T^O^sr 
n-tX«fP±*tF*A l^&K**LTte-r-#Tfc<> {5 

£A 1 ©*3S##S i MFf £«»SftT^*£S*£ 
[0 0 2 3] *»9iK*^Ttt. ±E*»**«c»»lC 

5/K*«*iipstifctt*tffl^TU>x«»fft>na. «b 

ftoT. *(ll3SC-lifei*«©U>*fli©tt*K:*«© 
7-y^<£r^JDLTfc. U>XteKgA£ftT£fcSC- 
1 *T»ftfc-> , J 3 >*Bj^©i*»ttJ&£tt^£lr>it 
*. 'J >X7jc(D5ittT.TS C — 1 i&<Dli%.t.A>iitf&iifrtlfz 30 

*«gn©i*e£-r*fMitf«»fts. bps. i 

ppm Bt±07y»**lPLfc*l*T©'J>^tt, 5fc©ife 
rtT7x-A«BK©»L£*U-MfcaJK*rLTf$^ 

©l^*f^ffltt^*-5. RCAfflI4-ODHFT'J21 

[0 0 2 4] U>X#fi«)7yt»lttt. 
0>A#*&H:&ir>(3£J:t>. b*»U 9i§< ft 4 £E 40 
flf*MMM> &©«»£££. 4WJttU>:*tt{K£flMftftf 

0 Oppm SSttT^iiT**. unai^iBSl:*^ 

[0 0 2 5] *fH8K:iJl»T. $fcKfrfeft**U-Mt 
fl!l«JlPSC-l««CJ:*ft»Tf+»»Cl»*T?#Ja:V»A 1 
IfCWLT- ±E©7y»«lDtt*»J>XT©ifci*J» 

gkzmwizmibztztbizte. g^/k^ana <a*. 40 so 



«7-v&igg 1 0 Oppm . 5 OTC© 1 0»U >7.-CSffi 

a 1 ommizz-vmrnTzz. 

*. iWi. A 1 d*«7x— /\&miZMtfit<tlT^Z>&i£ 

m<m<D&m&<c>mmizmtELT&r), ^omtf^v 

:® l J>Xtffll7f>yi^SAt*l.ui:))s 
lt«T*fc. SC- 1 (l43lt-5x>y5 L >y^ffltt. ->U 
a>«S©i^Ss{tK^fig*^v^oitfT-r*©T, % 

#snfti^««^6«tt5 £ mm<m 
©«jnc««E?iistttt**v». *x9nc*w-* u >*c 

[0 0 2 6] ttSC- 1 jfc#aiC*5l>Tt)S#LTH 

^Feic^LTfe. «*.ttu >x*iag5 o'eggtcfln 

ta-T St. 7 1 Oppm gSTl 0#©'J>7> 

T38fip*tt»lXifcO. S®S«#2fii<gjfSTS. C 
r, Ni, Znfcl**-r*»fi7y**il0*6*y >X©ife 
»3WKttFe£raefln?*S. CuC»bT©«c*J»* 
tt. Cft6i0t)*5*«. 0 Oppm . 50 

[0 0 2 7] jB»JM:©fc»©ife*T?tt. HJK&g©© 

x©a»T?a»ic«!fc-r**-tn««*4. **^->ua> 
affiK**L^>rjr»7c**t**fc»&. *fe#*s©-efte 

©jgg£l 0 8 atoms/cm 2 01/^H:«t5it5i. 
•J >^ffliHtt*lC»LTa«)T*«ft*6*flFa3&«i&Kt 
**»&«#LSV»*»M&tt. Fe, Al, Cul 

T^sc^^afflsnTv**^ u>x^ra«a*i o# 

MIT^S. »fcSC-ljfci*©»©U>X»«fTtt 
STpH^ig<7S-5©T. F e^A 1 «jWHtt**TR 
ppt ©Sa*TfeofciLT ; blO^©U>7.Tl 09 at 
oms/cm2l<^<;|/©^«r^i;SpJt6tt*«S5l». L*>U lp 
pm et±©7y»*H0tt*U >X©«-&IC«. 

6©t^SfeSrl 0 8 atoms/cm2 ©U^jUCitftSClt^T 

[0 0 2 8] ±<»SftT^SJ:3fc. BfcffcJBS«Sil::*t 

Wtt-€-©aiBtt3fc<K*ttft*n*i*ir5i^»K«tt^ 
ffffl*«J!.6n*. *5g^©7-yg!E^ai«iE* , J>X»C*iU 
Tt>. ->'Jzi>«Etc£^gE{klli©*S|5g'5+»ftBfta 

SffSMwea&n. »»»©>> x-Aaai©ii*tttt 

tt. «e^*Sd*lc*3^TaE*©SC- lftiliio 
t<^^<£K ffioT*«W*ft«C4i^Ttt. SC- 

i*»»s«>j>x»©t)r^2«MaaTt>. -?-©«« 
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(5) 



hf-sc- i -*s c - 2 © em^m^t) *>&titzmw. 

[0 0 2 9] *»9i£*JHT. ftiZ&RPim&jk&mW. 
f 94 v 9 • • U >*©&*© 1 

DHFfflatft*J:5IC-t©ia3eit#7y|6*|tttU > 

CO 0 3 0] 

0. BW»»flE*»l 0 8 atoms/cm2 
Sffl##rK<fc52(l*©18Sa<t8L^. SEoT^Tco^SS 
«0»-3*»tttt»ttH{t7c3lf (RI) T^SSLfcTC^T 

7c. WT©*i£0y-e 59 Fe«, 59FeT«*U&Fe* 
jt*-r*4>©T&-5. 

[0 0 3 1] USSffl 1 
59Fe©l 0l2 a toms/cm2 <£rzk&{b£&;3 p--f K t. LTPi 
5fe$-a-fc->'j3>^7x— AfcfcfU NH 4 OH : H 2 O 
2 : H2 0= l£ : 1$ : 5§OSC- 1 igtlC^fgBJl© 
* 1/- Mfc5'J£ffl^T70 , Cx 10»©«j»*ffo&«fO«s 
*M&©59Fe©ja#***lK*T. CCTC (PI) 
fit. 7AW5yy^fk>y*X*>|©I»fl 

P5te6. 5XT*oft. ^-rn©+ l^-hft^Jfe. lOppm 
~100ppm©^J!jn-c59F e ©*ffi«gU"^l/£ 2ffrfr £ 3 * 



20 



/0 

c (pi) -m. o. lppm -efe2flfjfi^<si«# 

[0 0 3 2] 
[IS2] 





ft»«© 5 'Fe08#^ (X) 


1 ppm 


lOppm 


lOOppn 


EDTA 


4. 8 


1. 4 


0. 6 


CyDTA 


3. 5 


0. 7 


0. 3 


TTHA 


3. 5 


0. 8 


0. 4 


C (PI) 


0. 4 


0. 3 


0. 1 


NTPO 


0. 7 


0. 3 


0. 1 



[0 0 3 3] ^mM2 

SC- 1 &©&{££. NH 4 OH : H 2 O2 : H 2 0 = 
1 g : 1 § : 12.5^, MWz 1 § : 1 § : 2 5§i 

SC-l«£«tM&j£j&»&2«. 3fg{C^J6T=b*?eBj 

C (P2) J4. #iJ*^U>lfX (ZMJa^fU 
» t- h7*X*>£©e#^S©t>©©IB»;T*3. 

[0 0 3 4] 

[*2] 



sc-ifij£ 




«c#«©"Fe©g|## (*0 


♦I'-MbSd lOppn 


tlr-MHMftHn 


1:1: 12.5 


NTA 


1. 5 


8. 5 


C (P2) 


0. 3 


1 : 1 :25 


NTA 


1. 8 


18. 1 


C (P2) 


0. 5 



[0035] nmmz 

64Cu«*7^gf^b«Tai$-fr, 22 Na, 51c r, 57 N 

i \mit®tLT. -e-n^nnsi oi2 a toms/cni2 nmz 

ittz -> U a >£x-A left L . 



NH 4 OH : H 2 0 2 : H 2 0= 1 § : 1 « : 1 2. 5*g 
©SC- l^tC*%BJ©+I/-h{bSiJTTHA lOppm^ 
^Sntfct>©-e, 7 Otx 1 O^-W^^ff^^^F©?! 
so #55<£*3{C^-r. Natt+lz-h^^ftt* SC 



3174823^ (P31 74823) 



(6) 

// 

[0 0 3 6] 
[«3] 







"Cu 


0.4 


"Na 


0. 1 


sl Cr 


0. 5 


"Ni 


0. 3 



[0037] mmm 4 

HfcSd**aP®S C- 1 m\Z.mtT)V5.=.K;A<D 
3SS£ L T 6 ft© -> U a > ? x- A* IWcg* 
U ^©3&©A l«MfIS7 7ST^«71/ 20 

1 0 Hatoms/cm2T*^/z. S9©3#»::*rU NT P 
OOl Oppm £gsjDL£SC- 1T7 0t:x 1 O#0ifc 

OHatoms/cni2 T*ot. *5§^TfflV^^ bttM 
mUaS C - 1 ©ft^^tt. A 1 ffJfeKttUTfctt^li 

[0038] nmms 

5:7y&^Jn*©U>X<i*©&®£T£&75^0^TR so 
I bU— ItSTMLfc. ^-MtSiJNT POteClilC 
^©^tPJl^OKTI^DTfeO, *o8Mt7> : E>4: 

£©&W©*t#Hcar_A 4»f*TM#tlcJ:oT32 
PTSILfcNTPO^^Lt. 14c£&fr-f32p£ 
a^*©tt, ^#©7j75ni^)^(Cii5^^Wtg©=b©^ 

NTPO lOOppm Sr-t-tf SC- 1 £flH>T 
->'Jn>>7x-A$:7 OtX 1 0#$&31U 'J 
>XLTg£*8;j&U 32pgp-fc >C <D©«*iS'<fci^ 40 
5. BS5X1 0 'Satoms/cni 2 (DO x.— A^©©it#<§2© 
<=>tt£<. :tl*HF lOppm, 5 CCW^tKT'J >X Lfe 
tZZ. ^tBfg#©5x 1 Ol3 a toms/cni2 iaT<fcfto 
fc. NTPO 10ppm£^trSC- lT^Lfc'Ji-A 
«, HF lppm Sr&JraLfc^iBOjsejlcT'J >XLTt>P 
W^C©K»«^mK^TT-*orCo *»HF« 
JOif36*tt> ^x-AlcEJtLfc^U- Mfc3J£3lg©fc 

[0 0 3 9] HiS0iJ6 



12 

LfcSC-l i££ffH>TS® A 1 MS. 1 ~ 2 X 1 0 1 'at 
oms/cm2 h £x-A£ffJ5E U H F gsflD&Mc U > 

XT*©A 1 SSm£«4K*-t. ft. 

##rffiliHS60iJ4 £|b11;t<&5. A 1 lc*fLTte. U > 
X*E*©H F^JOft©tifi<i:inS^*5aT*^ C £*»B 

[0 0 4 0] 
[*4] 





£fi*K:«aiDL&HFS 


a immz 


mm 


1 0 ppm 


8 5% 


mm. 


1 0 0 ppm 


2 5% 


5 0*0 


1 0 0 ppm 


4% 



[0041] mmm 7 

IrU-hitmTTHAZWitolsfzSC- l$fflUT7 0 
tx 1 0#©ft#£fTt>££x— AI~*rU 100 ppm <D 
HFfcgiflnLfcfcfi*^ 5 0 "CiCJnl&LT 'J >X&m\ 

u >xi^p B iir*f-r^*}ia^ttft©^{kSrS 5 tc^-r. h 

FlOOppm, 5CCO«*U>7<Tlt U>7.^fP B 110» 
Tfcfc^-S < g^&ftlliaffiW&Atfx^^Tl&S 

[0 0 4 2] 
[fS5] 







im 


5° 


7m 


5° 


30# 


5° 


40# 


8° 


60# 


24° 


1205J- 


6 0° 



[0043] mmm 8 

59F eSr^trSC- l&T&SLfcgt. 1-3X1 O'O 
atoms/cm2 co59p e LT^-S^x-AtCft LT. 
HF€r^iDLfe«ie*$ttlfflL.Tl 0 # 'J >7. L£l$©59 
F e©JS#^S:g6lr^-r. ftVk WOIZ 2 firTtf . 1 
0 8 atoms/cni2<DU^HC{£ilST^<b^<»:^|g©^tl 
•5. 

[0 0 4 4] 

[«6] 



183174823^1 (P3174823) 



13 14 







* 9 F eS#$ 


o U V-> 


inn 

X U U ppQ 


o <v 


3 ot: 


1 0 ppm 


4% 


4 0*C 


1 0 ppm 


2% 


5 0"C 


1 0 ppm 





[0045] nmm 9 

64c u ico^xfeHiscsj 8 tmm\zisauLtzH Fmtsam. 
t. sc- l fcmanTS+u-Mt&lte. Cuirttbx* 



y >x#aa& 



3 0*C 



5 0*C 



5 0"C 



[0047] nmmi o 
7 vmmuamfrv yxx'^^L^^m^wmr^fz 

tt»tt7C*-C«IKL&«**fljir>. RI hl^— U-fe 
£frfcofc. BPS. 99TcT««b*:«*aii^*»# 
DHFfllSLjfy**tt->y:j>Sx 

— a*s t e d t Agsiin s c - 1 mrmm -> 
U3>«iit^. ^n-enaMtiiifi-RM (5,ooo ~io,o 

'J>XLfci?r, S(lf^3 0%, 3 5 % ttScil 

U HF 1 Oppm SSJ0*fi*U >X£5 Otl'JOf&LT 1 

*fU ^*tt->'J=i>ffiT«S#ttScfii«©:+cpiD 

0. 9 9Xei±Of**B**»< dttfT^fc. SC- 

?rSL,/c^7Kt£®T<7)'J >7^©T, H F Estate* (Cte 

[0 0 4 8] USSfiiiJ 1 1 
7 U - > 7. ft K 6 If CDH^tf 7 X §3SltHi;S<$> 0 . 



[0 0 4 6] 
[«7] 



433K 



2 9% 



8% 



FA<Z>*+U^{CA*XTft#Jg&£fT&o*:. Sf-Hg 
©RCA^T'©fttf^ifc£lfflP^&0igU 

fc 0 *sm£3i8i^-t. -©ss^s. att^BSK-s 

5£©«^ *5^-f,<ttsc-2coHci iracK mmm 
s c - 1 <t ©^^i-a^s^^His^n^^ 

[0 0 4 9] 
[«8] 



1 0 ppm 



1 0 0 ppm 



1 0 0 ppm 



^8^^3174823^ (P3 174823) 



(8) 



15 



16 







*®#W£SJft (x l 0 10 atons/crf ) 




Na 


A 1 


Fe 


C r 


Cu 


Zn 


Ca 


SC-1-* 
DBF— 
SC-2 




0.6 


0.6 


(0.5 


(0.5 


<0.3 


<0.3 


<0.9 


2 5 2 




2.1 


1.8 


1.0 


(0.5 


<0.3 


0.6 


L2 


3 8 5 


DHF— ► 
SC-1— 
SC-2 


■ttT JJ-t tr^r 


1.2 


3.7 


(0.5 


<0.5 


(0.3 


<0.3 


(0.9 


8 8 


S*fit 


3.8 


19.0 


1.8 


0.6 


(0.3 


1.2 


2.0 


10 2 


OSC-1— 




0.5 


0.8 


<0.5 


<0.5 


(0.3 


<0.3 


(0.9 


4 0 




0.8 


1.8 


(0.5 


<0.5 


(0.3 


0.6 


1.2 


6 2 



[0 0 5 0] ft. SC- 1 : 1§ : 12.5$, SC 

-2Hlt: l£ : 5^T. *rtl?tl7 OtxlO^C 
mmmm&fttZ-Dtz. DHFH 1 # : 50&T30f*g» 
Lfz. ^rU—bitmtNTPO 3ppm . HF^Un^*'J 
>XiLTtt, HF lOppm, 5 O'CcoJniaTKSrffl^Jt. 

[0051] mmm 1 2 

*t#^n-5C:<h^. M0S ^-f*-K( 500m/xD) l;i=k& 
SC- l**ffl^fc«££S. 7 0txiO^©*i*T 

tttarf-s. ss^s 1 ic^-r. («. *^^ffi{c*5^r 

^fflL/i^U-h^J«, NTPO lppmT&D, U > 
[0 0 5 2] fUSSfll 1 3 



100ppmHF^J!jnM*T5 OtxlO^'J >ZLtzm£ 
-To u©mO, tafiHF^2m*U>X©&#5<&*7&< 

[0053] %mm 1 4 

^-VL, (TMAH) OlH%Tlftbfci^O*^ 

[0 0 5 4] 
[«9] 



sawa 


£ffi#*r*§* (x 1 0'° atoms/cm* ) 




Na 


A 1 


Fe 


C r 


Cu 


Zn 


Ca 




0.4 


0.6 


<0.5 


<0.5 


<0.3 


<0.3 


<0.9 


4 8 


«** 


0.7 


1.2 


<0.5 


<0.5 


<0.3 


<0.3 


a 2 


7 3 



[0 0 5 5] 



3k£<Dffl\z%-mmhz>v. *%Bj©^ftT«. RCA® 

5 ST-feSH^. #K&S&f£ffl<D&3#8iJ©4&WTfr 



853174823^ (P31 74823) 



(9) 



17 

[0®0ffi¥ftt&93] 

[01] *RWjjm\z&tt2>*u-h<tmmimsc- 1 



«n>l!#T5 otx i o»u>ximo, 



[01] 



[0 2] 



■<tn* i ioa 




'IxA 1 2 3 4 5 6 

v — ' 

WUCH:H«0.:HiO = 

18:12.58 



7 6 9 K) 11 12 

* / 

NH4QB:H«0*:H«0= 
18: 18:258 



rtNSSi!>xA 
pjtSi»>xA 



400 - 









300 






V 




*\ 






200 










<P 




e 

K 


100 



§5} 



§ § $ 



■xft 1 2 3 4 5 6 



hi 



_l I I L. 



7 8 9 10 11 B 



vvx yy* >)>x <)>x 

V — I \ ' 



Ntt.tffl:H.O,:H«0= 
IS : 1S = 12. 5S 



HE.OH:H*p,:R.O= 
IS : IS : 25S 



m«iBS;ia&rtJ^#*Bri -14- 5 (56)#*XfK BS63— 1 14131 ( J P, A) 

B*»HfflfTe;i/8 F XJK^x-fX #1$ ¥4 -101418 ( J P. A) 

<72)J89!# ft* $ (58)W*Ufc»»(Int.C1.7, DBfc) 
3K3SC«atK»mSff**"Il-14-S H01L 21/304 641 

B*»Hffifrk\>l'8 F I?f^fa H01L 21/304 647 

\,2 hn-^x^^/o^-ftcSC^thrt cud 7/32 

<72)«9J* WW AS CUD 7/38 

#fc/H»«Smi§K*l/a<£ 3-15-2 



